In this paper we review proposals for heavy-ion colliders generated during the last few years for several national laboratories. The proposals span over a large range of energy and luminosity to accommodate the experimental needs of both the nuclear and the high-energy physicists. We report also briefly efforts in the same field happening in Europe.
Introduction
The driving force behind the presently renewed interest in development of heavy-ion colliders is the desire to produce and study in the laboratory a new phase of subatomic matter, the so-called quark-gluon plasma. This is a subject of common interest to the nuclear and the high-energy physicist. To provoke the phase space transition one requires a minimum energy density of about 2 GeV/fm3 as it can be obtained by smashing against each other, in head-on collision, two heavy nuclei of atomic mass A with a center of mass energy per nucleon as shown in Fig. 1 . Of course the critical energy density itself is a subject of study, and versatility should be allowed into the collider design to explore a wider range of it. This explains the variety of colliders (and fixed target experiments) that have been proposed in this country and Europe over the recent few years, which cover quite a substantial range of energy and luminosity.
We will review in this paper mostly proposals of heavy-ion colliders in this country. Three laboratories have in several occasions shown interest and commitment to a program of heavy ion physics:
Lawrence Berkeley Laboratory (LBL), Oak Ridge National Laboratory (ORNL) and Brookhaven National Laboratory (BNL).
The LBL Program
The LBL program for heavy ions research is centered around the source that still has the largest energy in the world: the Bevalac, which is the combination of SuperHilac and the Bevatron. SuperHilac is a linear accelerator for heavy ions Another important decision for the RHIC design was the utilization of short bunches colliding head-on or at a very small angle, to enhance the luminosity. This was found preferable to a coasting, debunched beam configuration, because of the relatively low intensity of the beams and to shorten the filling time at the low energy injection where intrabeam scattering is otherwise very limiting. It was found that the bunched beam configuration, similar to the one also adopted for proton-antiproton colliders, does not necessarily conflict with the requirements of the users.
The design of RHIC was optimized for maximum performance for beams of Gold at 2 00 GeV/A which then gave an initial luminosity of 10 cm s 1. Each beam is made of 57 bunches separated by about 200 nsec. Since it takes about one second to accelerate one bunch in the Booster and the AGS, the filling time for both rings is about two minutes. Luminosity values for different species are given in Table 6 . These are initial values; due to intrabeam scattering, the actual value averaged over a period of several hours is typically a factor of two smaller. This is shown in Fig. 5 and Fig. 6 for the case of Gold ions. 
European Projects
There is a collaboration between LBL, CERN and GSI for acceleration of heavy-ion beams in the CERN accelerators. A source of oxygen +6 is being provided by GSI and an rf quadrupole by LBL. The beam will be injected in the 50 MeV proton Linac, transported to the Booster where it is accelerated, ejected and transferred to the CPS. Here acceleration takes place to 17 GeV/A and the oxygen ions are fully stripped. 
American Fantasies
We report next two fantasies of our own which we believe are too important to be neglected and should receive serious consideration by the community.
The first fantasy deals with Fermilab. The CERN program can of course also be adopted here and for superior performance. It has already been proposed to add a pre-Booster of few GeV between the 200 MeV Linac and the 8 GeV Booster to enhance the brilliance of the proton beam for colliding beam experiments at Fermilab. The addition of a 15 MV Tandem would then allow also the injection of heavy ions fully stripped up to Gold. With the Tandem and the pre-Booster, of modest economical effort, no other modification are required. Heavy ion beams can be accelerated to 3.2 GeV/A in the Booster, 60 GeV/A in the Main Ring and 400 GeV/t in the Tevatron. Individual bunches of at least 10 heavy ions can be created and accelerated at the time. As it was proposed for CERN also at Fermilab it is then possible to have colliding beams bet- cm s . This though requires a design of an adequate source which would closely resemble the one already described for Fermilab. At these fantastic energies and luminosities there is no doubt that new, unknown states of matter will be discovered. Figure 7 gives a summary of luminosity versus beam energy for colliding beams of very heavy ions including all the projects described or mentioned iA this paper.
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